Background: With increasing use of electricity in our day-to-day life the incidence of electrical injuries is increasing. Incidence is higher in developing countries where people are less acquainted to proper and safe use of electricity in contrast to developed countries. Objectives: (1) To study the clinical profi le of high voltage injuries to the head and neck region (2) To know the reason for the higher incidence of such injuries and fi nd out various preventive measures to reduce such injuries in future (3) To launch an awareness program among the electrical department workers about electrical injuries and their prevention. Materials and Methods: All patients with high voltage electrical injuries to the head and neck region reporting to our center were included in the study. The study was conducted retrospectively from A total of 54 patients were included in the study. Results: Involvement of head and neck region was seen in 25.35% of high voltage electrical injury victims. The most common age group was 20-30 years with a mean age of 29.13 ± 8.37 years. Incidence was higher in rural population 75.93% compared with urban 24.07%. Incidence was higher in winter months. Electricians comprised 59.26% of victims. The most common mode of injury was touching the live wire directly or indirectly and was seen in 74.07% patients. Average total body surface burn was 16.32 ± 8.13%. An average of 2.91 surgical procedures per patient were performed. Reconstructive procedures were required in 85.18% of patients. Average hospital stay was 26.81 days. Conclusions: High voltage injuries are not uncommon in Kashmir valley and electric department workers are at a greater risk. The incidence of high voltage injuries would not have been so high had the electric workers been properly trained, hazards of high tension lines explained and use of safety equipments made mandatory.
INTRODUCTION
In the modern times the use of electricity has increased many times and so has the incidence of high voltage electrical injuries. The incidence of high voltage electrical injuries is much higher in developing countries when compared to developed countries, lack of proper transmission system being the cause. [1] About 0.8-1.0% of accidental deaths are due to electrical injury and constitute 3-9% of all patients treated in burn centers. Electrical injuries cause around 1000 deaths in U.S. each year with a mortality rate of 3-15%. [1, 2] Electricity is the flow of electrons across a potential gradient. [3] Electric current is divided into high or low voltage depending upon whether it is above or below 1000 volts. [4] "Let go" is maximum current at which a person can release the conductor before muscle tetany makes it impossible. For an adult "let go" current is 6-9 mA. Blood vessels, muscles and nerves are better conductors of electricity than bone, fat and skin. [5] Injuries caused by electricity can be of three types; (a) direct contact burn, (b) flash burn or (c) burn from an electric arc. Effects of electricity on the body are determined by type, amount and pathway of current, duration and area of contact, resistance and voltage. [6] 
MATERIALS AND METHODS
The study was conducted in two parts; (a) retrospective from January 2001 to May 2008 and (b) prospective from June 2008 to December 2010. All patients reporting to accident and emergency department with history of high voltage injury with involvement of head and neck region were included in the study.
In retrospective group, the case records were collected from the medical record department. The case sheets these 38 patients were analyzed for all relevant information regarding epidemiological and clinical variables such as the type of current, mode, location, extent and severity of injury, associated injuries and treatment received. In prospective group Advanced Trauma Life Support protocol was followed for stabilization of patients on arrival to the emergency room. Fluid replacement was titrated to maintain urine output of 0.5-1.0 ml/kg/h. Patients were catheterized and urine analysis for myoglobinuria was performed. A complete history regarding occupation, cause of electrical injury, site of accident, duration of contact, tension of electric current (voltage) etc., was recorded.
RESULTS
Out of 213 patients of high voltage injuries 54 patients had involvement of head and neck region. Males were more commonly affected 51 males against 3 females. Incidence of injuries was higher in rural areas as compared to urban, 75.93%. The patients in this study had the age range from 10 years to 48 years. The mean age was 29.13 ± 8.37 years. The most common age group was 20-30 years constituting 53.70% of victims.
The incidence was higher during winters i.e. from December to February 38.89% and another peak in summer months i.e. from June to August 29.63% [ Table 1 ]. Among the patients studied the most common occupation group was electric department workers constituting about 59.26% followed by farmers 10.79%. Work related injuries were seen in 75.93% of patients and this group of patients included 26 electricians, 5 farmers, 5 labourers, 4 construction workers and one transporter.
Direct contact with a live wire was the most common mode of injury and was seen in 36 (66.67%) patients. Falling of live wire was next common mode of injury in 11 (20.37%) patients. Four patients had indirect contact through some conducting object, two hit by lightning and one received injury following a transformer burst [ Table 2 ]. None of the victims were using helmets, safety belts except a few using insulated pliers [ Table 3 ]. 34 (62.96%) patients had contact burns, 16 (29.63%) had a combination of contact and flash burns and 4 (7.41%) patients had pure flash burns. The scalp was the most common area of involvement seen in 38 patients followed by face in 24, neck in 12 and forehead in 8 [ Figures 1 and 2 ]. Total body surface area burnt was 16.32 ± 8.13%. 84.90% patients had entry site located in the head and neck region. Exit site was seen in lower limbs in 66.67% patients and 22.23% in upper limbs and trunk. A Figure 4 ]. One patient died of acute renal failure following extensive burns.
DISCUSSION
High voltage injuries were seen more commonly in males. [7, 8] The reason could be males being involved more in outdoor activities and electricians are mostly males. The younger age group (20-30 years) [9, 10] was more vulnerable to high tension injuries because of their careless attitude and high risk taking behavior.
Head and neck region involvement comprised of 25.35%of total high voltage injuries and is quite high than other parts of the world. [11, 12] The reason is mainly lack of use of helmets and thus the head touching live wires. Lack of proper transmission lines like laying over of lines on trees, low lying high tension lines and breaking and falling of weak lines also contributes to head and neck injuries.
Higher incidence in rural areas was due to lack of proper transmission lines and lack of staff, forcing locals in maintenance [13] (Local unskilled population resort to repairing line themselves due to lack of adequate staff).
Lines are laid over trees in rural areas exposing farmers and children to risk. Increased number of accidents in winter months is due to more of faulty lines following heavy snowfall requiring frequent repairs. These increased number of accidents in winter months are not due to conductance of current through snow, but due to increased weight of snow causing line and poles to fall on the ground causing accidents and later lines being charged while workers are still repairing them due to lack of communication.
In summers construction activities are at their peak in Kashmir thus more power demand and accidents.
Electrical department workers, especially daily wagers, were the most commonly affected group and the reason was a lack of proper training and non-adherence to safety norms. We observed that none among the victims was using safety belts, electricians gloves, helmets etc. Different reconstructive procedures were required in 81.48% of patients to cover raw areas or exposed bones and to reduce the disabilities. Cataract was noticed in one patient after 4 months of injury. [14] Thus we concluded that high voltage injuries involving the head and neck region are common in Himalayan valley and most of these injuries are work related. The age group more commonly affected includes inexperienced and inadequately trained young daily wagers of the electrical department. The incidence of such injuries would not have been that high had the use of helmets and other safety measures been made mandatory. Proper training of electric department worker can prevent such accidents in future. Up-gradation of transmission lines especially in rural areas is equally important to reduce the incidence of such injuries. The other measures include proper communication between the workers repairing lines and grid station, high quality transmission lines and poles, periodic maintenance and strict implementation of safety norms. For the general population mass media awareness programs on electrical safety and hazards are necessary. To increase awareness we have used FM radio, workshops and distributed handouts on preventive measures.
